Docking and fusion of synaptic vesicles in cell-free model system of exocytosis.
The present study involves the testing and characterization of synaptic vesicle (SV) docking and fusion as the steps of exocytosis using two different approaches in vitro. The interaction of SVs was determined by the changing of particles size in suspensions by the method of dynamic light scattering (DLS). Fluorescence assay is represented for studying the mechanism of SV membrane fusion. The sizes of membrane particles were shown to increase in the medium containing cytoplasmic proteins of synaptosomes. Therefore, the cytosolic proteins are suggested to promote the SVs into close proximity where they may become stably bound or docked. The specific effect of synaptosomal cytosolic proteins on the interaction of SVs in the cell-free system was demonstrated. The incubation of SVs with liver cytosol proteins or in the bovine serum albumin solution did not lead to the enlargement of the particles size. The fusion reaction of the SVs membranes occurred within the micromolar range of Ca(2+) concentrations. Our studies have shown that in vitro process of exocytosis can be divided into Ca(2+)-independent step, termed docking and followed by fusion step that is triggered by Ca(2+). The role of cytosolic proteins of synaptosomes in docking and fusion of SVs in cell-free system was further confirmed.